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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a leakage 
transformer that can prevent malfunction due to the 
shielding of leakage flux, a power-supply unit, and a 
lighting fixture. 

SOLUTION: In this leakage transformer where first 
and second coils 2 and 3 are wound mutually with 
intervals, and the leakage flux path is formed with the 
interval, a ferromagnetic body 4 is arranged near the 
first and second coils 2 and 3. 
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* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The leakage transformer which ****** arranging the ferromagnetic near said 1st coil and 
said 2nd coil in the leakage transformer which prepares spacing mutually, carries out the coil of the 
1st coil and 2nd coil to it, and forms the magnetic-leakage-flux way in the spacing. 
[Claim 2] The leakage transformer according to claim 1 which has arranged two or more 
ferromagnetics near said 1st coil and said 2nd coil. 

[Claim 3] The leakage transformer according to claim 1 or 2 which arranges the ferromagnetic near 
said coil, respectively so that the 1st coil and 2nd coil may be inserted. 

[Claim 4] It is the power unit which is equipped with a leakage transformer according to claim 1 or 2 
and the printed-circuit board which mounts this leakage transformer, and is characterized by forming 
said leakage transformer in said printed-circuit board so that 1 or two or more ferromagnetics may be 
arranged near said 1st coil and said 2nd coil. 

[Claim 5] The power unit equipped with the leakage transformer which prepares spacing mutually, 
carries out the coil of the 1st coil and 2nd coil to it, and forms the magnetic-leakage-flux way in that 
spacing, the printed-circuit board which mounts this leakage transformer, and the ferromagnetic of 
the shape of a lid mounted in said printed-circuit board so that said leakage transformer might be 
covered. 

[Claim 6] The leakage transformer according to claim 1 or 3 by which a ferromagnetic is arranged 
only near the coil side with said large leakage inductance in the leakage transformer which prepares 
spacing mutually, carries out the coil of the 1st coil and 2nd coil to it, and forms the magnetic- 
leakage- flux way in the spacing when the leakage inductances of said 1st coil and said 2nd coil 
differ. 

[Claim 7] Claim 1 which comes to divide into plurality the ferromagnetic which passes along the 
magnetic leakage flux formed from the 1st coil and 2nd coil in a magnetic-path cross section, claim 
2, a leakage transformer according to claim 3 or 6. 

[Claim 8] Claim 4 which comes to divide into plurality the ferromagnetic which passes along the 
magnetic leakage flux formed from the 1st coil and 2nd coil in a magnetic-path cross section, a 
power unit according to claim 5 or 7. 

[Claim 9] The power unit equipped with claim 1, claim 2, claim 3, and the leakage transformer 
according to claim 6 or 7. 

[Claim 10] Lighting fitting equipped with claim 4, claim 5, and the power unit according to claim 8 
or 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention changes a source power supply into DC power supply, and 
relates to a power unit and lighting fitting equipped with the leakage transformer used for the 
inverter circuit which supplies high-frequency power to a load by high frequency switching 
operation from those DC power supply, and its leakage transformer. 
[0002] 

[Description of the Prior Art] It is that magnetic-flux phip by the current which the leakage 
transformer generally has the primary coil 2 and the secondary coil 3, and flows in the primary coil 2 
interlinks with the secondary coil 3 as shown in drawing 8 . It generates in the sense to which 
magnetic-flux phis by the current which flows to the transformer function to make the secondary coil 
3 generate electromotive force, and the load circuit connected to the secondary coil 3 counters phip. 
It has the leakage function in which it is parasitic in leakage inductance because magnetic-leakage- 
flux phil occurs in part between the primary coil 2 and the secondary coil 3. 1 is a core and la is an 
inside foot. Since effect is done out of the electronic parts mounted in a power unit with the radiation 
noise by magnetic-leakage- flux phil, or a power unit when using it in the circuit where the high 
frequency current flows, the conductive high metal of silver, copper, etc. may be used as an electric 
shielding means. 
[0003] 

[Problem(s) to be Solved by the Invention] Although magnetic-leakage-flux phil is an important 
element for a leakage transformer, the power unit circumference may be influenced of a field by 
magnetic leakage flux, and that including the electronic parts mounted in the power unit may 
produce faults, such as malfunction. When the ferromagnetic is arranged in the location along which 
magnetic-leakage-flux phil of a transformer passes, an excitation inductance changes and it becomes 
impossible moreover, to acquire a design value. If it is the case where the leakage inductance is 
being used for a load circuit, a design output value can be acquired. 

[0004] On the other hand, coils, such as a transformer, are one of the electronic parts with large self- 
generation of heat, and since a configuration is enlarged or is created with a low loss ingredient for 
reduction of generation of heat, it is forced a cost rise. Then, it tends to design so that it may operate 
near the upper limit of usable temperature infinite. The eddy current by magnetic leakage flux 
occurs, it becomes eddy current loss generating to give the electric shielding means of the leakage 
noise by magnetic-leakage- flux phil, such as to cover the coil section with the conductive high metal 
of silver, copper, etc., it is joining iron loss and copper loss, and self-generation of heat of a 
transformer becomes large. 

[0005] Therefore, the purpose of this invention is offering the leakage transformer, the power unit, 
and lighting fitting which can prevent malfunction by electric shielding of magnetic leakage flux. 
[0006] 

[Means for Solving the Problem] A leakage transformer according to claim 1 prepares spacing 
mutually, carries out the coil of the 1st coil and 2nd coil to it, and ****** arranging the 
ferromagnetic near said 1st coil and said 2nd coil in the leakage transformer which forms the 
magnetic-leakage-flux way in the spacing. 

[0007] According to the leakage transformer according to claim 1, by completing magnetic leakage 
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flux with a ferromagnetic from a transformer, the magnetic leakage flux to the transformer 
circumference can be covered, and the effect of the field to electronic parts and the equipment 
exterior which are mounted in equipment can be lost. Moreover, even if the ferromagnetic is 
arranged around transformers, such as a case, there is no change of the design constant of a 
transformer and the output of equipment does not change. Thus, effect is taken from the shielding 
effect of magnetic leakage flux to prevention of malfunction, low ** of a noise, and stabilization of 
an inductance. Furthermore, there is effectiveness of a miniaturization of a leakage transformer from 
reduction of a temperature rise, and improvement in leakage effective flux density. 
[0008] A leakage transformer according to claim 2 arranges two or more ferromagnetics near said 
1st coil and said 2nd coil in claim 1 . 

[0009] According to the leakage transformer according to claim 2, since the magnetic leakage flux 
generated from each coil besides the same effectiveness as claim 1 is converged, it becomes the 
increment in a leakage inductance. 

[0010] In claim 1 or claim 2, the leakage transformer according to claim 3 arranges the 
ferromagnetic near said coil, respectively so that the 1 st coil and 2nd coil may be inserted. 
[001 1] According to the leakage transformer according to claim 3, when mounted in a printed-circuit 
board besides the same effectiveness as claim 1 or claim 2, the electronic parts which do not mount 
the transformer of a printed-circuit board are not influenced of magnetic leakage flux, either. 
[0012] A power unit according to claim 4 is equipped with a leakage transformer according to claim 
1 or 2 and the printed-circuit board which mounts this leakage transformer, and said leakage 
transformer is characterized by preparing in said printed-circuit board so that 1 or two or more 
ferromagnetics may be arranged near said 1 st coil and said 2nd coil. 

[0013] According to the power unit according to claim 4, there is the same effectiveness as claim 1 
or claim 2. 

[0014] A power unit according to claim 5 prepares spacing mutually, carries out the coil of the 1st 
coil and 2nd coil to it, and is equipped with the leakage transformer which forms the magnetic- 
leakage- flux way in that spacing, the printed-circuit board which mounts this leakage transformer, 
and the ferromagnetic of the shape of a lid mounted in said printed-circuit board so that said leakage 
transformer might be covered. 

[0015] According to the power unit according to claim 5, it becomes possible to be able to realize 
easily only by mounting the ferromagnetic of the shape of a lid besides the same effectiveness as 
claim 1 or claim 2 in the same location, and to make the number of coils of a coil small. 
[0016] In claim 1 or claim 3, a leakage transformer according to claim 6 prepares spacing mutually, 
and carries out the coil of the 1st coil and 2nd coil to it, and in the leakage transformer which forms 
the magnetic-leakage- flux way in the spacing, when the leakage inductances of said 1st coil and said 
2nd coil differ, a ferromagnetic is arranged only near the coil side with said large leakage inductance. 

[0017] According to the leakage transformer according to claim 6, since the difference of the 
primary leakage inductance [ secondary ] besides the same effectiveness as claim 1 or claim 3 can be 
enlarged, it is not necessary to enlarge a winding ratio. 

[0018] In a magnetic-path cross section, it comes to divide into plurality the ferromagnetic with 
which a leakage transformer according to claim 7 passes along die magnetic leakage flux formed 
from the 1st coil and 2nd coil in claim 1, claim 2, claim 3, or claim 6. 

[0019] According to the leakage transformer according to claim 7, reduction of eddy current loss 
besides the same effectiveness as claim 1, claim 2, claim 3, or claim 6 can be aimed at. 
[0020] In a magnetic-path cross section, it comes to divide into plurality the ferromagnetic with 
which a power unit according to claim 8 passes along the magnetic leakage flux formed from the 1 st 
coil and 2nd coil in claim 4, claim 5, or claim 7. 

[0021] According to the power unit according to claim 8, the eddy current can be low-**(ed) by 
dividing other, for example, a magnetic path, cross sections [ effectiveness / the / as claim 4, claim 5, 
or claim 7 / same ] by ******, and low ** of self-generation of heat can be planned. 
[0022] A power unit according to claim 9 is equipped with claim 1, claim 2, claim 3, and a leakage 
transformer according to claim 6 or 7. 

[0023] According to the power unit according to claim 9, there is the same effectiveness as claim 1, 
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claim 2, claim 3, claim 6, or claim 7. 

[0024] Lighting fitting according to claim 10 is equipped with claim 4, claim 5, and a power unit 
according to claim 8 or 9. 

[0025] According to lighting fitting according to claim 10, there is the same effectiveness as claim 4, 

claim 5, claim 8, or claim 9. 

[0026] 

[Embodiment of the Invention] The gestalt of implementation of the 1 st of this invention is shown in 
drawing 1 R> 1 . That is, the 2 or secondary primary coil coil 3 sets spacing to inside leg of core 11a, 
and this leakage transformer is wound around it, respectively, as shown in drawing 8 . In the range 
along which the magnetic leakage flux produced from this spacing passes, distance with a coil 
arranges the foil or plate of a ferromagnetic 4 in an outside location near the coils 2 and 3 with the 
gestalt of a fixed location and operation. Since it converges magnetic leakage flux on this 
ferromagnetic 4, magnetic flux does not come out to the field which does not have a coil bordering 
on a ferromagnetic 4, and magnetic leakage flux is covered to the exterior. In addition, the drawing 
Nakaya mark shows magnetic flux. 

[0027] The gestalt of implementation of the 2nd of this invention is shown in drawing 2 . namely, 
this leakage transformer — the gestalt of the 1 st operation — setting — the 2 or secondary primary coil 
coil 3 — it is alike, respectively, and it receives, distance with a coil is fixed, and two or more foils or 
plates of a ferromagnetic 4 are arranged. While covering the magnetic leakage flux to the exterior, 
the magnetic leakage flux generated from the primary secondary coils 2 and 3 will be converged, 
respectively, and it becomes the increment in a leakage inductance. 

[0028] The gestalt of implementation of the 3rd of this invention is shown in drawing 3 . That is, this 
leakage transformer arranges the foil or plate of ferromagnetic 4a so that a coil may be inserted into a 
ferromagnetic 4 and the opposite side in the gestalt of the 1 st operation, and the gestalt of the 2nd 
operation. Moreover, when a leakage transformer is mounted in a printed- circuit board 5 and it 
constitutes a power unit, it is not influenced of magnetic leakage flux, the electronic parts, for 
example, the surface mounting components, mounted in the side which does not mount the 
transformer of a printed-circuit board 5. Moreover, since a transformer and a printed-circuit board 5 
maintain fixed distance as shown in drawing 3 (a), stabilization of the inductance of a transformer 
can be maintained. The example which forms a ferromagnetic 4 is also in a printed-circuit board 5. 
[0029] In addition, as shown in drawing 3 (b), ferromagnetic 4a may be prepared in the transformer 
and the opposite side of a printed-circuit board 5. 

[0030] The gestalt of implementation of the 4th of this invention is shown in Fig. 4. That is, this is 
the power unit which mounted the leakage transformer in the printed-circuit board 5, and it is 
mounted so that the leakage transformer 6 may be covered with the lid of ferromagnetic 4b. Without 
considering as the integral part of a transformer 6 and ferromagnetic 4b like the gestalt of the 1st 
operation, the lid of ferromagnetic 4b is created as the common leakage transformer 6 and another 
components, and the same effectiveness of this invention is acquired only by mounting in the same 
location. 

[0031] If it has spacing to each of the primary coil 2 and the secondary coil 3, since each leakage 
inductance will become large like the gestalt of the 2nd operation, the number of coils of a coil can 
be made small. 

[0032] The gestalt of implementation of the 5th of this invention is shown in <= [ A 
HR£F=7To!oyitu/tjitemd^ 

<:///i&N0001=943&N0552=9&N0553=000007 ,, TARGET="tjitemdrw"> drawing 5 . That is, in the 
gestalt of the 1 st operation, when the primary leakage inductances [ secondary ] of a leakage 
transformer differ, a ferromagnetic 4 is arranged only near the coil side with a large leakage 
inductance. In drawing 5, the ferromagnetic 4 is arranged only to the secondary coil 3 side. Thereby, 
since the difference of the primary leakage inductance [ secondary ] can be enlarged, it is not 
necessary to carry out the winding ratio of a secondary coil to the 1st order greatly (or small). 
[0033] The gestalt of implementation of the 6th of this invention is shown in drawing 6 and drawing 
7 . That is, an insulating material divides the leakage magnetic-path cross section of the 
ferromagnetic 4 in the gestalt of the 1 st operation, and it arranges near the transformer as the 
aggregate for which two or more ferromagnetic 4 f gathered. With the gestalt of operation, much 
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ferromagnetic 4' is formed with rectangular sheet metal, and spacing is set mutually and arranged in 
it in parallel. If it does in this way, since the leakage magnetic-path cross section of one 
ferromagnetic will become small, generating of the eddy current can be controlled and reduction of 
eddy current loss can be aimed at. 

[0034] In addition, it does not pass over this to an example, but arranges near the coil in all the 
ferromagnetics prepared with the gestalt of the 5th operation from the gestalt of the 1st operation, 
and if a leakage magnetic-path cross section is divided, the effectiveness of this invention will be 
acquired regardless of a configuration. 

[0035] In addition, a ferromagnetic may be divided like a slit in space. 

[0036] Moreover, the power unit of the gestalt of the above-mentioned operation is applicable to 

lighting fitting. 

[0037] 

[Effect of the Invention] According to the leakage transformer according to claim 1, by completing 
magnetic leakage flux with a ferromagnetic from a transformer, the magnetic leakage flux to the 
transformer circumference can be covered, and the effect of the field to electronic parts and the 
equipment exterior which are mounted in equipment can be lost. Moreover, even if the ferromagnetic 
is arranged around transformers, such as a case, there is no change of the design constant of a 
transformer and the output of equipment does not change. Thus, effect is taken from the shielding 
effect of magnetic leakage flux to prevention of malfunction, low ** of a noise, and stabilization of 
an inductance. Furthermore, there is effectiveness of a miniaturization of a leakage transformer from 
reduction of a temperature rise, and improvement in leakage effective flux density. 
[0038] According to the leakage transformer according to claim 2, since the magnetic leakage flux 
generated from each coil besides the same effectiveness as claim 1 is converged, it becomes the 
increment in a leakage inductance. 

[0039] According to the leakage transformer according to claim 3, when mounted in a printed-circuit 
board besides the same effectiveness as claim 1 or claim 2, the electronic parts which do not mount 
the transformer of a printed-circuit board are not influenced of magnetic leakage flux, either. 
[0040] According to the power unit according to claim 4, there is the same effectiveness as claim 1 
or claim 2. 

[0041] According to the power unit according to claim 5, it becomes possible to be able to realize 
easily only by mounting the ferromagnetic of the shape of a lid besides the same effectiveness as 
claim 1 or claim 2 in the same location, and to make the number of coils of a coil small. 
[0042] According to the leakage transformer according to claim 6, since the difference of the 
primary leakage inductance [ secondary ] besides the same effectiveness as claim 1 or claim 3 can be 
enlarged, it is not necessary to enlarge a winding ratio. 

[0043] According to the leakage transformer according to claim 7, reduction of eddy current loss 

besides the same effectiveness as claim 1, claim 2, claim 3, or claim 6 can be aimed at. 

[0044] According to the power unit according to claim 8, the eddy current can be low-**(ed) by 

dividing other, for example, a magnetic path, cross sections [ effectiveness / the / as claim 4, claim 5, 

or claim 7 / same ] by ******, and low ** of self-generation of heat can be planned. 

[0045] According to the power unit according to claim 9, there is the same effectiveness as claim 1 , 

claim 2, claim 3, claim 6, or claim 7. 

[0046] According to lighting fitting according to claim 1 0, there is the same effectiveness as claim 4, 
claim 5, claim 8, or claim 9. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the leakage transformer and the explanatory view of magnetic leakage flux showing 
the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the leakage transformer and the explanatory view of magnetic leakage flux showing 
the gestalt of operation of the 2nd of this invention. 

[Drawing 3] It is the leakage transformer and the explanatory view of magnetic leakage flux showing 
the gestalt of operation of the 3rd of this invention. 

[Drawing 4] It is the outline sectional view which mounted the leakage transformer in which the 
gestalt of the 4th operation is shown in the wiring substrate. 

[Drawing 5] It is the leakage transformer and the explanatory view of magnetic leakage flux showing 
the gestalt of the 4th operation. 

[Drawing 6] Arrangement of the ferromagnetic of the leakage transformer in the gestalt of the 5th 
operation is shown, (a) is an outline side elevation and (b) is an outline front view. 
[Drawing 7] It is the plan. 

[Drawing 8] (a) is the block diagram of a common leakage transformer, and an explanatory view of 
magnetic flux which generates (b). 
[Description of Notations] 

1 Core 

la Inside leg 

2 Primary Coil 

3 Secondary Coil 

4 Ferromagnetic 

5 Printed-circuit Board 

[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 ] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4 ] 
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[Drawing 5] 
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[Drawing 6] 
(a) 




DQD^lfiflDDDDDfl 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JF,ZUU2-104Z35,A L1JKA WINGS] 



Page 3 of 3 



[Drawing T 



4 N 
2' 



[Drawing 8] 
(a) 
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